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ABASTRACT

Two field experiments were carried out in the Experimental Station of
National Rescarch Center at Shalakan during the two successive winter scasons of
20022003 and 2003/2004 1o study the effect of the combinations between four
levels of humic acid application (0, 2, 4 and 6 Liter/fed.) and four levels of
mineral fertilizers (0, 50, 75 and 100% of the recommended dose of NPK
fertilizers application) on growth, yield and quality of onion. The obtained result
clear that:

» Vegetative growth of onion plants (plant height, number of leaves / plant,
diameter of bulb and nick as well as fresh and dry weight of whole plant), total
and exportablc bulb yicld and its quality (dry weigh% and TSS%) were
gradually and significantly increased with increasing the level of humic acid
application. However, nitrate accummulation in onion bulbs was decreased by
increasing the level of humic acid application.

= Data also clear that, vegetative growth of onion plants, total yield and its
quality as well as nitrate accumulation in onion bulbs were significanmly
increased by increasing the level of mineral fertilizers application from 0, 50,
75 up to 100% of the recommended dose of NPK application.

» As for the interaction treatments, humic acid application at 6 L./fed. combined
with adding 75% of the recommended dose of mineral fenilizers gave the
highest yicld of onion bulbs with the best quality and reducing nitrate
accumulation in onion bulb,

INTRODUCTION

Onion (Allium cepa L.) is one of the most important vegetable crops
grown in Egypt, not only for local consumption, but also for exportation. Mineral
fertilizers i.c., nitrogen, phosphorus and potassium are greatly affect on onion
plant growth, bulb yield and its quality (Haggag et al., 1986, Sato, 1988, Singh et
al., 1989, Rizk, 1997 and EL-Desuki and Sawan, 2001 all working on onion and
Setty et al., 1989 on garlic).

Humic acid is a commercial product contain many elements which
improve the soil fertiity and increasing the availability of nutrient elements and
consequently increased plant growth and yield. Humic acid particularly is used to
ameliorate or reduce the negative effect of chemical fertilizers. Many
investigators reported that, humic acid application led to a significant increase in
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soil organic matter which improving plant growth and crop production (Chen and
Aviad, 1990, David ef al, 1994 on tomato, Hartwigson and Evans, 2000 and
Hafez, 2003 on squash). Moreover, Erik et /., (2000) reported that, humic acid
application caused an improving onion plant growth and bulb production.

Although, the mineral fertilizers application is essential for plant growth,
development and yield productivity, high level of NPK fertilizers might be
decrease plant growth, bulb yicld and quality and may led to an increase in nitrate
accumulation in onionr buib tissues which is very dangerous on human health,
Burden (1961) reported that the fatal dose in human is about 15-70 mg NO;-N
and 20 mg NO;-N per every kilogram of adult body weight.

Thus, this study aimed to reduce the ievel of mineral fertilizers (NFK)
application and using humic acid as a safcty source of nutrient elements to
produce high onion yield with best quality as well as reducing nitrate
accumulation in onion bulbs.

MATERIALS AND METHODS

Two field experiments were conducted during the two successive winter
season of 2002/2003 and 2003/2004 at the Experimental Station of the National
Research Center in Shalakan (Kalubia Governorate). This work aimed to study
the effect of the combinations between four levels of humic acid application (0, 2,
4 and 6 Liter/fed.) and four levels of NPK fenilizers (0, 50, 75 and 100% of the
recommended dose of NPK fertilizers application) on growth, yield and quality of
onion. The tested amount of humic acid was applied with irrigation water at two
doses, first dose was added at 21 days after transplanting and the second one
added after 30 days from the first one. The amount of mineral fertilizers were
divided intc two equal portions. First portion was applied during soil preparation
and the second at 45 days after transplanting.

Humic analysis :

Product type Liquid suspension
Densi 125-13Kp/.
Solubility >95%
Color Dark brown
[ Humic acid 2%
K20 1%
| Fe 08%
Zn 0.8 %
Mn 0.5%
| Mg 0.02%
Amount of minerals fertilizers application as kg/fed.:
NPK% Ammonium Calcium Potassium
of recommended dose sulphate superphosphate sulphate
0 0 0 0
50% 2350 250 100
75% 375 375 130
100% - 300 500 200
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Onion seedling cv. Giza 20 were transplanted at the first week of
December in the two seasons. Seedlings were planted on ridges of 75 cm width
and 4 m in length at 10 cm aparnt. Each plot included 4-redges and plot area was
12 m®. This experiment was arranged in split plot design in four replicates. Where
humic acid treatments were arranged in the main plots and NPK fertilizers levels
were distributed randomly in the sub-plots. Experimental soil was clay loame in
texture with pH 8.1 and the Table (A) show NPK content of the experimental soil.

Table (A): The chemicsl characteristics (N, P and K) of the experimental soil.

Available NPK (ppm
Season N P K
2002/2003 96 29 76
2003/2004 87 24 68
Dats recorded:

Vegetative growth: Random sample of ten plams from each plot were taken at
75 days after transplanting and the plant height (cm), number of leaves,
diameter of bulb and nick as well as fresh and dry weight of whole plant
were recorded.

Yield: Exportable yield (bulbs with 3.5 to 5.5 cm in diameter), Small size bulb
(bulbs less than 3.5 cm in diameter) and Large size bulb (bulbs more
than 5.5 cm in diameter) as well as total bulb yields were recorded as
ton/fed.

Bulb quality: Random sample of 30 bulbs from each plot was taken and the dry
weight %, TSS and NO;-N were assayed in onion bulb. The method
which described by Black (1983) was followed to determination of NO,-
N content. Total soluble solids (1TSS %) were detcnmned by using Carl
Zies refractometer .

The obtained data were statistically analyzed according to the method
described by Gomez and Gomez (1984).

RESULTS AND DISCUSSION

Vegetative growth:
Effect of humic acid application:

Data in Table, 1 clearty show that the vegetative growth of onion plants
i.e., plant height, number of leaves per plant, diameter of bulb and nick as well as
fresh and dry weight of whole plant were gradually and significantly increased
with increasing the level of humic acid application from 0, 2, 4 up to 6 L./fed. this
result may be due to the role of humic acid as a nutrient which increasing soil
fertility and increasing the availability of nutrient elements as reported by (Chen
and Aviad, 1990, David ef al., 1994 on tomato, Hartwigson and Evans, 2000).
This result was agree with those reported Erik ef a/,, 2000 on onion which
mentioned that humic acid application caused an improving in vegetative growth
of onion plant. Moreover, the same trend was noticed by Hafez (2003) on squash.
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Table (1); Effect of humic acid om vegetative growth of onion plants.

Humic acid :;‘;;“ Number of [-Riameter of w':';;"“ wg;’h v
(L./fed.) (cm) leaves/ plant| Bulb | Nick plant (gm) plant
First scason
0 50.07 821 307 | 1.84 149.45 14 93
2 50.29 8.66 326 | 195 163.67 1593
4 55.90 878 337 | 206 184 85 17.22
(] 57.07 9.16 348 | 210 [ 20733 19.61
L.S.D. 1.47 0.282 0.213 |0.161 1,650 0.250
Second season
0 58.82 10.06 373 1224 | 180.59 17.59
2 59 54 10.50 400 | 237 197.66 18.76
4 66.93 10.80 415 | 2.49 22299 20.05
6 68.08 11.13 437 | 2.57 | 250.79 23 53
LS. D 1.08 0.4%6 0241 |0.217] 2497 0.144

Effect of mineral fertilizers application:

Results in Table,2 show that the vegetative growth of onion plants
expressed as plant height, number of leaves / plant, bulb and nick diameter as
well as fresh and dry weight of whole plant was significantly increased by
increasing the level of mineral fentilizers (NPK) application from 0, 530, 75 up to
100% of the recommended dose of NPK application during both seasons of study.
This increments of plant growth by increasing mineral fertilizers application are
in harmony with those reported by Setty e al. (1989); Singh ef al. (1989); Rizk
(1997) and EL-Desuki and Sawan (2001) all dealing with onion.

Table (2): Effect of humic acid on vegetative growth of onion plants.

(percentagel Plant | Number of |- 2iamcterof | Fresh | Dry
of recommended | height leaves / , weight /| weight /

dose) (cm) plant Bulb | Nick | plant plant

{gm} | (gm) |
First season

0 4682 7.83 3.02 1,76 144.43 14.59

50% 53.90 8.73 325 | 194 | 16522 16.19
75% 55.57 9.08 336 | 204 | 1916} 18.20

100% 57.03 9.16 3.56 2.22 | 204.05 18,71

L. 5. D. 1.15 0.260 0.131 ; 0.095 1.160 0.211

Second season

0 55.85 9.73 370 | 2.12 173.31 17.51

50% 63.99 10.55 3.92 | 233 | 20243 18.93

75% 65.96 10.81 421 | 2.56 | 22992 | 21.04

100% 67.58 11.40 442 | 266 | 24637 | 2245

L.S. D, 0.89 0.338 0.167 | 0.110 | 2.107 0.122
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Effect of the interaction treatments:

Data in Table, 3 show that the vegetative growth of onion plants (plant
beight, munber of Jeaves / plant, diameter of bulb and nick as well as fresh and dry
weight of whole plant) was significantly affected by the interaction between humic
acid and NPK fertilizers application. In this respect, the highest values of vegetative
growth were recorded with the highest level of humic acid (6 L.Aed)) application
combined with adding the recommended dose of NPK fertilizers. However, the
lowest values were recorded in case of chick treatment i.¢., without applied of humic
acid or NPK fentilizers. This resuit was true in both seasons of growth,

Yield and bulb quality:
Effect of bumic acid:

Results in Table, 4 clearly show that total bulb yield, exportable and large
bulb yield were gradually and significantly increased with increasing the level of
humic acid application from 0, 2, 4 up to 6 L. fed. However, small bulb vield
were decreased by increasing the level of humic application.

As for bulb quality, dry weight percentage was increased by increasing
the level of humic acid application from O up to 2 or 4 L./fed. and then decreased.
TSS% was increased with increasing the level of humiic acid application up to 6
1..ffed. with no significant differences between those received humic acid at 0, 2
and 4 L./fed. as shown in both seasons, This result may be duc 10 the role of
humic acid as nutrient and increasing the soil fertility which consequently
increased the vegetative growth of onion planis (Table,1). This result are in
harmony with those reported by Erik et al. (2000) which mentioned that humic
acid application caused improving in vegetative growth and yield of onion plants.

As for, nitrate accumulation in onion bulb resulis declared that NO;-N
accuroulation in onion bulbs was significamly reduced by increasing the leve! of
humic acid application as shown in both seasons, This result may be due to the fole of
humic acid on increasing the soil content of organic mattes which remove the negative
effect of chemical fertilizer application as reported by Chen and Aviad, 1990, David
et al, 1994, Hartwigson and Evans, 2000 and Erik et a/. (2000).

Effect of mineral fertilizer application ;

Data in Tabie, 5 show that the total bulb yield, exportable and large size
bulbs as well as bulb quality were significanily increased by increasing the level
of NPK fertilizers application from 0, 50, 75 up to 100% of the recommended
dose. On the other hand, smail size bulbs was decreased by increasing the level of
NPK application. This result was true in both seasons. This resuit reflect the
response of onion plants to NPK fertilizer application as shown in Table,2 which
consequently increased the total bulb yield and bulb quality. This result are in
agreement with those mentioned by Seity e al. (1989), Rizk (1997) and EL-
Desuki and Sawan (2001) all working in onion crop.

With respect to NO;-N accumulation in onion bulb tissues, results indicate
that nitrate accumulation in onion bulb was gradually and significantly increased with
increasing the level of NPK fertilizer application during both seasons of study. This
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result may be due to increasing of the availability of mineral nitrogen in soil as a result
of increasing of mineral fertilizer application. This result was agree with those
reported by Fl-Desuki and Sawan (2001) on onion. :

Table (3): Effect of the interaction between bumic acid and mineral
fertilizgrs application on vegetative growth of onion plants,

Diameter of Fresh
Humic | \ o I::Il.g::t N'l'e':’:;’ ,"‘ Bulb | Nick | weight / “':3 y
acid (cm) plant 'z::; let (gm)
First scason
] 44 80 7.32 249 1.46 114.89 12.77
50% 50.32 8.56 3.06 1.84 129.07 14.02
0 5% 52.11 8.61 3.31 197 | 175.34 15.57
100% | 53.03% 8133 l42 210 | 178.51 17.37
0 4317 778 3.12 1.84 145.69 13.32
50% | 48.69 8.26 3.17 1.89 15007 16.09
2 75% | 53.59 917 329 2.02 177.34 16.77
100% | 55.69 944 346 2.07 181.58 17.52
9 48.07 7.88 317 1.88 | 15530 14.73
4 50% | 60.82 8.33 3.38 205 | 17890 16.85
75% | 56.85 9.22 339 2.10 183.53 17.51
100% | 57.87 967 3.54 221 | 221.68 19.79
0 51.25 834 3.30 1.88 | 161.82 17.53
6 50% 55.77 9.78 3.38 1.97 202.83 17.80
78% 5973 9.33 3.43 205 | 23021 22.93
100% | 61.52 9.20 3.82 2.50 | 23444 20.17
L.S.D. 229 0.520 0262 | 0.190 | 2.320 0.421
Second scason
0 5299 9.12 3.03 1.76 | 13787 15.32
50% 58.15 947 3.55 221 158.22 16.83
0 5% 60.95 10.33 4.08 248 | 210.40 17.36
i 100% | " 63.20 11.33 4.26 249 | 21588 2084
0 51.75 967 381 2.20 174 83 15.98
50% 58.51 10.24 3.9 227 183.42 18.31
2 5% 63.39 10.53 404 248 | 212.80 1973
100% | 64.49 11.57 4.26 2.51 219.57 21.02
0 58.01 10.12 3.90 2.25 186.36 17.68
4 50% 72.86 10.67 408 246 | 218.01 18.55
75% 67.94 10.73 4.17 260 | 22023 20.22
100% | 6891 11.67 4,46 265 | 26735 23.75
0 60.63 16.01 4.07 2.25 194,19 21.04
6 50% 66.43 11.83 416 237 | 25006 22.02
T5% 71.57 11.63 4.56 2.67 | 276.25 26.84
100% | 73.69 11.04 4.69 3.00 | 282.66 2421
L.S.D. 1.78 0.675 0334 | 0.220 | 4.2]13 0.243
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Table (4): Effect of humic acid on onion bulb yield and its quality,

Humic acid Bulbs yield (ton/fed. Bulb guuli’?'o’ o
(L.fled) | Total | Exportable [Small size!Large size|D.w. % TSS%I (EPI;
First season

0 8.336 3,704 2.169 2.463 i3.17111.33|339.83
2 9.333 4386 2074 2923 1438 {11.631265.09
4 10.052 5078 1.950 3.027 14.33 }11.58)250.58
[ 10.662 5.463 1.770 3.429 1£.95 112.00236.530
L.S8. D, 0.253 0.079 0.159 0.058 [0.499 104221657

Second season
9.833 4.523 2.235 3075 114.80112.53[345.64
11.124 | 35373 2.185 3566 |1583]12.85|318.52
11.835] 5.837 2.118 3880 [16.18)12.84|301.28
12621 | 6.422 1.990 4,209 13.63113.26]283.55
L.S. D 0.368 0.036 0.141 0.246 [0.250{0.288 | 0.865
Exportable: bulbs with 3.5 to 5.5 cm in diameter.

Small gize: bulbs less than 3.5 cm in diamcter.

Large size: bulbs more than 5.5 cm in diameter.

Nhino

Table (5):Effect of mineral fertilizer application on onion bulb yield and its

quality.
NPK Bulbs yield (ton/fed.) Bulb quality
(percchtiae Small L D.W. | TSS [NO,-N|
of mal arge W, S 5=
recommended Total | Exportable size size Y% % [(ppm)
dose)
First season
0 7612 | 3.262 2.232 2118 [1232110.96(231.83
50% 9.136 | 4238 2.084 2814 1346114224342

T8% 10448 | 5132 1.944 3372 13.71 |12.00§316.75
100% 11.241 5.9%6 1.70% 3.540 14,33 [12.17[300.0¢
L.S. D, 0.085 | 0.059 0.059 0047 [0.243 0434|2614
Second season

0 8.861 3.935 2,364 2.562 | 14.0471210/276.12
50% 10609 [ 5.119 2.198 3.292 | 15.11(12.63]292.02
5% 124771 6.126 2.107 4244 (1545132931968

100% 13465 | 6.973 1.860 4632 | 1584 |1345]361.17
L.S. D, 0.217 | 0.032 0.061 0.199 |[0.403 |0298]2637
Exportable: bulbs with 3.5 to 5.5 ¢m in diameter.

Small size: bulbs less than 3.5 ¢m in diameter.
Large size: butbs more than 5.5 cm in diametey.

Effect of the interaction treatments:

Data in Table (6) show that the total bulb yicld, exportable, small size
and large size bulbs as well as bulb quality were significamily affected by the
interaction between humic acid and mineral fertilizer application. The highest
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values of total bulb yield, exportable and large size bulb as well as TSS% were
recorded with planis received the highest level of humic acid (6 L./fed) with 75%
of the recommended dose of NPK application. However, the lowest values were
recorded in case of the chick treatment i.e., without the addition of humic acid or
mineral fertilization as shown in both seasons.

Table (6): Effect of the interaction between bumic acid and mineral

fertilizers ag)_li_cation en onion bulb

yield and its quality

Treatments bs yield (ton/fed.) - iﬁ uality(j Nl

[umic i W T NO;-

lumlc | NPK | Total leportnb mall sizg] 8¢ | D %5% o
First scason

0 6393 [ 2420 3371 1.302 [12.14]10.50]249.67

% | 7.120 | 2892 | 2227 | 2001 |1287[11.00]272.00

0 93510 | 4248 | 2172 | 3090 [13.10]11.83]511.33

100%] 10425 | 5.258 1906 | 3.261 |14.55]12.00] 32633

0 | 6.890 { 2831 2.373 1766 |12.31]10.67] 242.00

0% | 9367 | 4230 | 2126 | 3010 [13.99]11.33]24767

2 [75%] 9944 | 4.564 2.09%0 3290 |1437[12.17] 259.67

100%] 11333 5899 | 1807 | 3627 |16.83]12.33]|311.00

0 | 8.389 | 3.699 | 2.727 | 2463 |13.33|11.00[ 22633

p '_50% 9834 | 4791 2.121 2.922 [14.42]11.33] 235.67

75% 110420 5335 1.886 | 3.199 [15.18]12.00] 25033

100%] 11.567 | 6.474 1.568 3.525 114.19]12.00} 290.00

0 | 8877 | 4079 | 2.058 | 2740 [11.31]11.67] 209.33

P 30% [ 10.220 | 5.038 1860 | 3322 [12.56({12.00] 21833

8% 1 11.917] 6.382 1.627 | 3.908 [12.19[12.00] 245.67

[100%] 11,6371 6.354 1.337 | 3746 [11.73]12.33]272.67

L.S.D. 0.171 | 0.118 | 0.119 | 0095 j0486] N.S. | 5228
Second season

0 [ 7316 | 2993 3469 1834 [13.91]11.55] 296.27

o %) { 8.198 | 1638 | 3293 3.377 |14.44][12.23]336.40

7% | 11.389| 5.202 1779 3908 |14.7213.02]365.60

100 (12427 6.267 1.898 | 4261 116.13]13.30( 394.27

0 {8035 | 3499 | 2431 | 2125 [14.11[11.73]289.07

2 %6 [10.854 | 35069 | 27I8 336 [14.78[12.63398.20

78 [11.928] 5824 { 2.216 | 3.887 |16.57/13.45]313.60

100 | 13638 | 7.098 1.865 | 4695 [17.86(13.57] 3713.20

0 | 9820 | 4.399 2365 | 3.0% |14.91]12.20]269.93

‘ 8% [11.357] 5.575 2172 | 3.600 |16.97(12.47]283.47

7% | 12.403 | 6.074 | 2.081 | 4.248 [16.89]13.33( 303.73

100 | 13.760 | 7.301 1852 | 4607 |15.96[13.37| 348.00

"0 | 10.255 | 4.852 190 | 3313 [13.24[12.90] 249.20 |

é %0 [12.027] 6.208 2.096 3.726 | 14.24]13.20 | 260.00

78 [14.188 | 7.408 1.851 4932 [13.63|13.37] 295.80

[ T00 {14017 7.226 | 1.824 | 4966 [13.41113.57]32920

L. 8. D. 0.434 | 0.064 | 0.122 | 0.399 [0.807| NS. [ 5273

"Exportable: bulbs with 3.5 to 5.5 ¢cm in diameter.

Small size: bulbs less than 3.5 cm in diameter.
Large size: bulbs more than 5.5 cm in diameter.
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As for nitrate accumulation, result clear that NO3-N accumulation in
onion bulb was significantly affected by the interaction treatments, the highest
values were recorded with plants receiving humic acid at 2 liter/fed. with adding
100 % of the recommended dose of mineral fertilizer application. But the lowest
values were recorded with those received 6 liter/fed. of humic acid with adding
zero or 50% of the recommended dose of mineral fertilizer application during the
first and second scason respectively. This result may be due to the role of humic
acid on increasing the soil content of organic matter which remove the negative
cffect of chemical fertilizer application as reported by Chen and Aviad, 1990,
David et al., 1994, Hartwigson and Evans, 2000 and Erik es al., 2000.

Finely, from the previous mentioned results we could concluded that
using 75% of the recommended dose of NPK application (375 kg ammonium
sulphate, 3735 kg calcium superphosphate and 150 kg potassium sulphate) with
adding humic acid application at 6 L /fed. were recommended to obtain the
highest bulbs yield with the best quality and reducing nitrate accumulation in
onion bulb.
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